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5Hemoglobin, the iron heme transport protein in blood, can selectively take up oxygen in 
the presence of nitrogen, water, and carbon dioxide, all of which typically bind strongly 
to iron.  Using thermodynamic terms, selectivity is the ratio of the binding constant for 
one guest over another: 
Guest2
Guest1ySelectivit
K
K?          (Eq. 1.5) 
However, a distinction should be made between guest selectivity and inter-guest 
discrimination.  Thermodynamic selectivity involves the magnitudes of binding constants 
while discrimination relates to other observed results from often highly specific host–
guest interactions.  For example, in molecular recognition systems using colorimetric or 
fluorescence changes, the guest analyte that is bound most strongly is not necessarily 
the one that exhibits the largest change in color or emission intensity.  Instead of being 
directly proportional to binding affinity, changes in light absorption and emission may 
come from a particular host–guest interaction.  Consequently, a host may be able to 
discriminate between two different guests by showing different intensity changes even if 
their binding constants are close in value.2
When examining recognition events over a variety of conditions, it is often 
observed that as binding becomes more enthalpically favorable, it gets more 
entropically unfavorable.  As the binding interactions become stronger, favoring the 
enthalpic component of the Gibbs free energy.  At the same time, the host binds to the 
guest more tightly, thereby restricting movement of both molecules.  As a result, entropy 
becomes less favorable.  It is important to consider this “enthalpy–entropy 
compensation” when designing stronger receptors.  Isothermal titration calorimetry (ITC) 
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